The more widespread implementation of electronic health records (EHRs) has led to new ways of providing access to healthcare information, allowing patients to view their medical notes, test results, medicines, etc. In this paper, we explore how patients perceive the possibility to access their EHR online and whether this influences patient involvement. The study includes interviews with nine patients and a survey answered by 56 patients. Our results show that patients perceive healthcare information to be more accessible and that EHR accessibility improves recall, understanding and patient involvement. However, to achieve the goal of involving patients as active decision-makers in their own treatment, EHRs need to be fully available and test results, referrals and information on drug interactions need to be offered. As patient access to EHRs spreads, it is important to gain a deeper understanding of how documentation practices can be changed to serve healthcare professionals and patients.
INTRODUCTION
Digital technology and digital platforms that support the distribution and exchange of information have enabled the digitalization of processes that were previously supported by analogue tools. Digitalisation is also assumed to reduce communication costs and facilitate collaboration across traditional organisational boundaries. 1 Within the healthcare sector, the progress in digital technology and the growing amount of digital health information have led to a change in the delivery of healthcare information within and across organisations and between patients and professionals. 2 One example of the change from analogue to digital processes is the provision of patient access to electronic health records (EHRs). In the past, health records were reserved for healthcare professionals 3 , but the more widespread implementation of EHRs and patient portals has led to new ways of making healthcare information accessible to patients. Legal efforts such as the Federal Health Insurance Portability and Accountability Act of 1996 (HIPAA) and directives such as the eHealth Action Plan have opened up for these new patient services. Predecessors within the field include the OpenNotes Project in the U.S. [4] [5] [6] and the SUSTAIN project in Europe. 7 EHRs are now available online to patients, allowing them to access medical information concerning treatments, medicines, test results etc.
The development within the area has been possible due to the increased implementation and renewal of existing services and innovation in both communication and interaction between patients and healthcare professionals. New services or renewal of existing services, that are put into practice, can be defined as service innovations. Research on innovation traces back almost a century, 8 but the term "innovation" and how it is defined still varies. Traditionally, it is viewed as a novel combination of new and existing resources. 8 The OECD 9 describes innovation as a product (including service), process, marketing method or organizational method that is put into practice. As for service innovation, it is argued that it is difficult to apply these four different types of outcomes, as services are both products and processes. 10 Service innovation has been defined as something novel that provides change and is put into practice and that offers value on several levels. 11 Although there is a need to study and understand the emergence of service innovations, i.e., the innovation process, 10 it is equally important to understand the outcomes of such processes. 11, 12 Therefore, we focus on patient outcomes of the use of a service innovation, patients' online access to EHRs.
In this article, we present the results of an exploratory study on patients' perceptions of accessing their EHR online and the resulting effects on patient involvement. The knowledge obtained can be used to design longitudinal studies to follow up and evaluate the effects of service innovations 1 such as patient access to EHRs. Patient involvement, in this paper, refers to involvement in decision-making, i.e. how patients increase their involvement in treatments decisions, changing the role of the patient from a passive patient to an informed and engaged consumer of services. 13 
PREVIOUS RESEARCH
Previous research on the effects of providing patient access to health records and EHRs has been reported in both literature reviews and research studies. A review on patient access to health records performed in 2003 focused on the effects of facilitating patient access to health records. The review shows that prior research has mainly focused on three areas: the effects on patients, the patientphysician relationship and medical practice. 14 The effects on the patients include improvements in adherence, patient empowerment and patient education, e.g., recall and understanding of medical information. In addition, there are modest improvements in patient-physician communication, although patients find parts of the medical information difficult to understand. Nonetheless, few patients find the information confusing or upsetting. 14 Similar issues have been found in more recent studies on the OpenNotes Project, which started in 2010 when 100 primary care physicians began digitally sharing notes with their patients. Studies on the OpenNotes Project report benefits such as increased adherence and compliance, 4, 15 feeling more in control of one's care 4 and increased patient participation. 16 OpenNotes was shown to enhance patients' understanding and recall of health information, 4, 16, 17 improve trust and communication in the patient-physician relationship 16, 17 and increase patient-centeredness. 17 Some patients reported privacy concerns, but few stated that the notes caused confusion, worry or offense. 4 Vodicka et al. 18 assert that even if patients have concerns about privacy issues, the benefits of accessing health records seem to outweigh the perceived risks. In the end, patients have asked for more widespread access to EHRs. 17
PATIENT ACCESS TO EHRs IN SWEDEN: FROM PAPER TO ONLINE
In Sweden, EHRs in the primary care were developed in the 1990s. This development was possible due to the public financing of healthcare, which provided the regions the financial capacity needed to support the implementation of these systems in larger as well as smaller care centres. 19 This advancement was followed by the implementation of EHRs in hospitals, 20 which followed a similar pattern as countries like the U.S., the United Kingdom and Denmark, in which the implementation was often driven by government initiatives. 21 It was not until 2010, that EHRs were fully implemented for professionals across the entire Swedish healthcare system, including primary care, hospitals and psychiatric care. 22 Prior to this, computer-based patient records had been implemented in local units and clinics to reduce costs and improve quality of patient care. 3, 23 Since the 1980s, Swedish patients have had the right to request a printed copy of parts of their health record 24, 25 but with the expansion of EHRs discussions on online access to healthcare information started. In 2012, Uppsala County Council was the first healthcare provider in Sweden to implement online access to EHRs for all its patients. 29 In 2013, the Swedish Ministry of Health and Social Affairs presented a report that noted the need for a new patient legislation that sought to empower patients. 26 In the report, it is stated that patients need access to information to be empowered and to make health-related decisions. According to the report, it is assumed that a more informed patient will feel less anxious and more in control. 26 The report further asserts that the patient should have access to information about his or her healthcare status, different procedures, expected waiting time of healthcare, course of treatment, complications and follow-up care. 26 Based on the report, Region Jönköping County decided to give all patients, aged 18 years or older, online access to their EHRs. 27 The region decided on a "big bang" approach towards the implementation of patient access to EHRs and provided limited information in the media to patients about the new opportunity. The service was implemented across all care units in February 2015 apart from the departments of Psychiatry and Habilitation. Information from the EHR is made accessible via a national platform for eHealth. The platform enables integration between services and information systems by standardizing and sharing information between different healthcare actors. 28 The possibility to access the EHR is optional, but all patients have the option to access the information through a secure log-in at the national patient portal "Healthcare Guide 1177" (www.minavardkontakter.se). Patients log in to the portal with the same electronic ID that they use for banking and other government e-services (www.bankid.com).
Today, patients can access their EHR in real time and see and read the information there, including medical notes, diagnoses and vaccinations. The information shown is dated back to July 1, 2014, while older medical notes can be requested and received on paper. Healthcare professionals have 14 days, after documentation of the event, to confirm and if needed correct the medical notes before they become accessible to the patient. However, after 14 days, all notes are made accessible regardless of whether they have been confirmed. Patients can decide to share their EHR with other persons, and parents can access their children's EHR until they turn thirteen, due to national regulations. Patients are allowed to cancel their own access to the EHR at any time. Patients are not notified about new entries in the EHRs. The information included in the EHR is presented as an integrated record in which data are accessible chronologically, with every point of care organized by time and date. 29 An overview of the service is presented in figure 1. The expected effects of the service innovation include increased patient involvement, a better understanding of healthcare information and the ability for patients to be better prepared before an appointment. 30 Patient access to EHRs is also believed to enhance communication, patient safety, and adherence and provides patients the opportunity to identify and correct errors. 31 During the time of the study, patients' online access to the EHR had been implemented for 14 months.
METHODS
In the first step, before developing the survey to be distributed to patients in the Jönköping region, we reviewed the previous literature on patient perceptions of access to medical notes. 4, 17, 18, [32] [33] [34] This review provided us with knowledge of how previous studies had been designed. In a second step, we conducted interviews with nine patients to identify the major perceived benefits and worries related to patients' online access to EHRs and to ensure that they were included in the survey.
The patients interviewed were recruited at the county hospital in the region and were later contacted by email to agree on a time to conduct the interview at the hospital. Four of the respondents were women and five were men, aged between 34 and 83 and all had accessed their EHR when the study was performed. During the interviews, the respondents were asked questions regarding the patients' use of the EHR service, the benefits and drawbacks of accessing the EHR, improvements in the patient-physician communication and suggestions for further functions to be added to the service. The interviews were recorded and subsequently transcribed verbatim. The first author reviewed the transcripts of the interviews and identified themes focusing on the benefits, risks and expectations of accessing the EHR. The interviews were analysed using inductive content analysis as presented by Graneheim and Lundman 35 which is a systematic way of describing and analysing verbal communication. 36 The themes were derived from the interviews by focusing on sentences or paragraphs that were related in content. These sentences were then shortened and labelled with a code. Finally, the codes were compared and unified into themes. The themes were transformed into survey questions, and items on patient characteristics were added to the survey. The survey was reviewed by five patients and was revised according to the feedback received.
The survey was distributed to patients at three different sites in the Region of Jönköping County, Sweden: a primary care unit, a cardiology outpatient clinic and a urology outpatient clinic. The care unit and outpatient clinics were selected for survey distribution in order to reach patients who were currently in contact with the healthcare system. The survey was paper-based and was given to patients by a medical secretary upon registration for their visit along with an accompanying letter that stated that participation was voluntary and anonymous. The patients were eligible for the study if they had accessed their EHR via the patient portal. The completed survey could be returned in a box at the reception or sent by mail to the researchers if the patients preferred to complete it at home. No employees at the Region of Jönköping County had access to the individual answers. The distribution of surveys lasted for two weeks in May 2016, and because it was anonymous, no reminders were sent. In total, 56 patients completed the survey (12 patients declined to take part in the study and 24 did not return the survey).
The survey included questions regarding the use of the service, attitudes towards the benefits and downsides of accessing the EHR, and possible improvements to the services. For statements focusing on attitudes, we examined the results across a 5-level grade including "agree", "somewhat agree", "neither agree nor disagree", "somewhat disagree" and "disagree". The percentage of patients who agreed or disagreed to the statements was calculated for each question.
RESULTS
The following section addresses the results from the survey. The results are presented according to four sections that follow the structure of the survey: patients' perceived benefits of accessing the EHR, patient involvement, patients' worries and misunderstandings and possible improvements of the service.
The response rate for the survey was 61% (n=56), 70% were men, ages ranged from 35-83 years and 68% used the Internet several times a day (n=53). Almost all of the patients viewed patient access to the EHR as a good or very good initiative (94%, n=56). None of the patients considered it to be a negative initiative. The respondents were asked to choose the words they considered most suitable to describe the service. To do this, they were able to select from 23 "positive" and "negative" expressions (the list of alternatives is presented in appendix 1) and were also able to list additional words. The respondents answered that they would almost exclusively use expressions that were positive in nature, with the most common terms being as follows: trustworthy service, time saving, a citizen's right and easily accessible information (for details, see Table 1 ). 
BENEFITS OF ACCESSING EHRS
To identify patients' perceived benefits of accessing the EHR, the respondents were asked to judge whether they agreed to five statements (figure 2 and Appendix 2, Table 3 for details). Almost all patients stated that it was easier to access information (96%), to remember what was said during an appointment (90%) and 72% stated that they were more or somewhat more prepared. The respondents expressed that the access to the EHR facilitated the understanding of what was documented, 72% stated that it was easier to discuss what was being documented in the EHR and 80% stated that it was easier to coordinate what was being documented. 
PATIENT INVOLVEMENT
The perceptions regarding patient involvement showed that 81% agreed or somewhat agreed that the service made them more involved in their treatment, and 70% stated that they were more likely to follow the advice given by healthcare professionals. In addition, 76% agreed or somewhat agreed that the service made it easier to take responsibility for their care, while 62% stated that it was easier to more actively affect their own care. 89% perceived it easier to understand what was said The service makes it easier to...
Agree
Somewhat agree Somewhat disagree Neither disagree nor agree Disagree during the appointment and 82% of the patients agreed or somewhat agreed that the service made it easier to talk to healthcare professionals about their situation (figure 3 and Appendix 2, Table 4 for details). 
WORRIES AND MISUNDERSTANDINGS
None of the respondents tended to misunderstand the information in the EHR and 58% somewhat disagreed or disagreed to the statement. Only 11% and 9% of the patients agreed or somewhat agreed that they became worried or upset about the information in the EHR (Figure 4 , Appendix 2, Table 5 for details). In a follow-up question, 70% of the respondents expressed that some of the information in the EHR was difficult to understand. This information included medical terms (61%) and abbreviations (32%). 
IMPROVEMENTS TO THE SERVICE
To determine the potentially valuable improvements to the EHR for patients, the respondents were asked to judge between seven predefined functionalities (presented in Table 2 ). They could also suggest other functionalities that were not listed. The top three preferred improvements of the service included information on test results (85%), access to referrals (61%) and information on the interactions between different drugs (46%). The ability to report errors in the EHR 15% (7) 7 Information on when to update vaccinations 13% (6) 
DISCUSSION
In this article, we focus on how patients perceive the ability to access their own electronic health record online and whether the service innovation influences patient involvement. Overall, the patients report patient access to EHRs to be a good initiative. The results show, that the possibility to access the EHR increases information accessibility and improves patients' ability to understand and recall what was said during an appointment. These results are consistent with similar previous studies, with Delbanco et al. 4 identifying benefits such as a greater understanding of visits and improved recall of healthcare plans. Esch et al. 17 as well as Rexhepi et al. 37 also reported that patients used medical notes to refresh their memory and to confirm their understanding. The results also seem to show that patients' relationship with healthcare professionals is improved, as it is easier to talk about their health with healthcare professionals and to discuss and coordinate what is documented. One of the most important outcomes of this study is the fact that patients feel more involved in their treatment, which is one dimension of patient involvement. 13 Moreover, patients report that patient access to the EHR enhances responsibility-taking for their own care and adherence to healthcare professionals' advice. These outcomes are consistent with studies performed in projects like the OpenNotes project 4, 17 and in a study on EHRs with veterans. 16 Although there are previous reports on patient concerns regarding security and privacy in relation to EHRs, 18, 38, 39 the results show that the patients consider the service to be trustworthy and a secure way of managing health information. In our study, few patients reported being worried or upset about the information provided. However, the results show that even though patients do not misunderstand the information in the EHR, the majority find medical terms and abbreviations difficult to understand. EHRs were originally developed to increase quality of care and support practitioners and healthcare professionals. 3 The political aim of providing patient access to EHRs is to increase patient involvement. To achieve the goal to fully involve patients as active decisionmakers in their own treatment, it will be necessary to study how documentation practices can be changed to serve healthcare professionals and patients. 39, 13 The development of new documentation practices also needs to be complemented with the explanation of abbreviations and medical terms. This is consistent with previous research on service innovation, which argues that there is a need to not only offer new value propositions to the customer but also to transform organisational practices, structures and roles. [40] [41] [42] [43] This includes the roles of employees as well as of the service users. 41 It is important to stress that medical documentation still needs to be expressed in such a way that healthcare can be safely performed by professionals.
Among the top three functionalities that the respondents wanted to add to the EHR were information on test results and access to referrals. This is routine patient-specific information that is related to the medical notes that patients can access today. The patients also valued information on the interactions between different drugs. Although this is not a typical EHR function, it would clearly provide patients additional benefits and increase the value offered by the patient portal. These are novel findings compared to those reported by Hoerbst et al., 38 for instance, who identified electronic vaccination records, online information on hospitals and the management of appointments and reminders as the most favoured functionalities of an EHR. Currently, Swedish citizens partly have access to these functionalities through the patient portal, and more individual and healthcare-related services have been requested. According to the classification proposed by Prey et al., 44 personalized decision support, such as information on drug interactions, is a more complex type of service that enables patient engagement to a higher degree.
By providing patients with online access to their EHR, the Region Jönköping County expected patients to identify and notify the healthcare provider about the need to correct errors in the EHR. 31 However, our findings show no signs of any requests for amendments, the reason can be the lack of information on if and how patients can request changes to their records. If management expect this type of innovation effect, additional information needs to be provided to the patients. 45
CONCLUSION
Although patients are central to healthcare, information systems have traditionally been developed and implemented for professionals with the aim to improve quality and safety and not for patients. 3, 46 Providing patients with online access to their health records presents a new situation. The results show that patients perceive their healthcare information to be more accessible and that the additional accessibility saves time, enhances recall and understanding and increases patient involvement. Hence, we argue that patient access to EHRs provides an improved service delivery and process.
Patients' online access to EHRs seems to be a step towards changing the role of the patient by enabling access to and providing patients with information that has previously been disclosed or less accessible. According to this study, patients expressed that the access to the EHR improves patient involvement and the patient-professional relationship. However, to change the role of the patient from a passive receiver to an active engaged patient it is necessary to fully share medical records with patients and provide information on test results, the opportunity to monitor referrals and additional services such as information on drug interactions. As patient access to EHRs spreads, it is important to gain a deeper understanding of how the practice can adapt and change to better prepare and educate patients to enhance patient involvement. 13 Currently, there seems to be a need to find alternatives that support patients who do not have a medical background or sufficient knowledge to interpret medical information. A deeper examination of these aspects will be important, especially for specific patient groups such as psychiatric patients and patients with other native languages.
Although this study was limited by the relatively small sample, we believe that our results provide insight into an understudied area of providing patients access to their EHRs in a setting outside of the U.S and the OpenNotes Project. Previous Swedish studies have, except for Rexhepi et al., 37 mostly focused on the development and usability issues of this type of service, 47 the public debate, 48 privacy issues 49 (7) 45% (25) Become worried about the information that can be read (n=56) -11% (6) 41% (23) 16% (9) 32% (18) Become upset about the information that can be read (n=56) 4% (2) 5% (3) 38% (21) 9% (5) 45% (25) 
